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I NTRODUCT ION

This technical report has been prepared to serve as a planning guide for the
eventual reintroduction of a small number of self-sustajning populatjons of
endangered red wolves (Canjs rufus) within the species' historic range.
The pirticular site thiTffip6lET-ls tailored for is the lands that presently
comprise the Fish and l,Jildlife Service's Alligator River National hiildlife
Refuge in Dare County, North Carolina. At the present time the species is
extirpated from the wild, and 76 animals remain in captive breeding projects
and zoos in the United States. 0f these 76 wolves, eight are noy'r being held
in acclimation pens at the Alligator River Refuge await'ing release in May

1987. in many respects this species can be described as one of the most
precarious of all North American mammals on the Federal l'ist of endangered
and threatened species.

Efforts to reestablish the red wolf into portions of its historic range are
consistent w'ith Congressional intent as clearly evident jn the Endangered
Species Act. Reestabljshment of w'ild populations is also the cornerstone of
the Red tiolf Recovery P1an. 0nly through the reestablishment of wi1d,
self-sustaining populations can the red wolf be subiected to natural
selective factors and establish a social structure characterist'ic of the
spec i es .

Much of the life history data and technjques of reintroduct'ion material
presented in this proposal js a condensation of a proposal to jntroduce the
red wolf onto the Land Between the Lakes (Carley and Mechler,1983).

KNOI.JLEDGE OF THE SPECIES

H i story

When settlers first arrived in the southeastern port'ion of the Un'ited States
they encountered large wolf-ljke animals. These anjmals, first described by

Bartram (1791) in the 18th century, ranged from the Atlantjc Seaboard west to
central Texas and Oklahoma and northward to the 0hio River Va11ey. Despite
man,s persecution, these animals were still common in some'isolated areas of
the Southeast until the early part of the twentieth century. During the
first half of this century, however, wolves vrere extirpated from practically
all of thejr former range. Very few spec'imens were preserved, and very
little tras documented about the animal's appearance and life history.

It js believed that this animal, now known as the red wolf, was represented
by three subspecies--the eastern (!.. f. floridanus)' t!9 western
(!.. f. ruf us), and an intermediatifoim Q. f. -glr-gry.f)...Th: ,

eTstErnf,i-O-western subspecies became extJnct during the f irst half of the
twentieth century, but C.1. greqoryi persisted in isolated areas from

Nississippi to elitern TexTs.--TfrFTast stronghold was slowly compressed

over the years until by the early 1970s only a few animals could be found in
southwest Louisiana and southeast Texas.



The rapid decl'ine of the red wo'lf in the 1900s is thought to have been caused
by increases in human population, changes in land use, and predator control
attivities. 0f special hote is ihe tait ttrat as the red wolf declined, the
coyote (!. latrans) moved rapidly into western portions of the wolves'
former range. When forced into their last bit of coastal prairie habitat,
thousands of years of reproductive isolation between the red wolf and coyote
broke down and hybridizat'ion between the two species resulted.

li'ith the passage of the Endangered Species Act of 1973, new emphasis was

given the plight of this species. A management program to save the red wolf
was initiated by the Fl'lS. Early results of these efforts simply confirmed
that the species v{as faced wjth loss of habitat, 'loss of young to paras'ites'
persecution by man, and dilution of jts gene pool by invading coyotes
(Carley, 1975).

It was determined that the red wolf could only be saved from sure extinction
by a two-pronged effort. The first concentrated on establishing a captive
breeding program, and the second effort was to locate and rescue as many pure
red wolves as possible for the captive breeding project. In November 1973 a

Red t'Jolf Captive Breeding Program was established through the Point Defiance
Zoological Garden of the ltletropolitan Park Board of Tacoma, at Tacoma,
I'lashington. In concert with thi s eff ort, 40 wi 1d-caught adult red wolves
were supplied to the breeding program. The first l'itters of pups were born
at the Point Defiance Zoo in May 1977. The demonstrated reproductive vigor
of the species in captivity has allowed the loaning of "surplus" animals to
fjve other zoos and holding faci lities in the U.S. Reproductive potential
has in fact outstripped the capacity of these facilities, so novr reproduction
is suppressed in some cases. 0f the original 40 animals that were captured
'in Louisiana and Texas in the mid-70's, only five remain aljve today. The

remaining 58 animals in captivity are offspring born in captivity and the
captive population now has a reproductive potential of several dozen

offspring per year.

At the present time there are 76 red wolves in captivity. The breakdown on

these an'imals is as follows: A'lf igator River Refuge, North Carolina, S;
liashington State project (F}.lS) , 44i hJi'ld Canid Survi val Research Center,
Mjssouii, 9; Victoria, Texas Zoo, 2; Baton Rouge, Louisiana Zoo, 2; Audubon

Park Zoo, Louisiana,3; Alexandria Zoo Park, Louisiana,6; Burnet Park Zoo,

New York, 2. These widely disjunct captive groups offer sign'ificant security
ior the species. Health tnecks are made periodically on all animals.
Genetic vigor is careful'ly maintained by yearly interchange of animals from
one-projec[ to another, t-hrough a scientiiic scheme deve'loped by the American

Associalion of Zoological ParIs and Aquaria, documented in its Red I'lolf
Specjes Survival Plan and associated stud books.

The uniqueness of this species is that it is ext'irpated from the wild. 0n1y

through the reintroduction of the red wolf into secured areas, such as the
nttigito" Rjver National l.lildlife Refuge, can the species have any hope of



surviving as a truly wild animal. In light of the red wolf's reproductive
vi qolin captivity, and the number of wid.ly_ separated and secured captive
ordiecti.-ihe sur-vival of the species is biologically assured even if the
IO:12-animals selected for reintroduction are all lost.

gnce the species'fate was secured via development of captive breed'ing

techniques, the FlS turned'its attention to the potential for reintroducing the

animal into more f avorable hab'itats withjn the spec'ies'-home range' To

iscertain the reality of this objective, an experimental release of mated pairs

of adult wild-caught red wolues nas tested on Bulls Island of the Cape Romain

ttational 14ildlife Refuge near Charleston, South Carolina, in 1976 and 1978

iCartey, I979: Car1ey,"i981). The experiments were term'inated and healthy
anima1s returned to liptivity only because Bull's Island was not big enough

io tuppo.t a self-sustajning population. These one-year experiments
demonslrated that it is teai'ibte to reestablish adult wild-caught red wolves
.in selected hab'itats in the wi ld. Observations on the species indicate that
the establishment of captive-reared specimens in wild situatjons is also
feasible.

Description

In general, red wolves are intermediate in size between the larger gray wolf
(L."1-VIus.), which existed to the north and west, and the smaller coyote
oi tT'iW6slern United States. Typically, an adult female will wejgl'-49 to 60

pounOs, while an adult male will-weigh 60 to 80 pounds. The red wolf is
genetaily more lanky than the gray wo1f, with 1ong, slender legs that some

iay at" in adaptatibn to long-iislance running and pursuing prey in river
bottom sbramps and wet coastal prairies.

Colorat'ion is apt to be a misleading characterjstic for this species. The

reddish color referenced'in its com6on and scientifjc name actually was only

typical in certain populations in Texas. There evjdently was considerable
ioiot variation across its range that also'included black, brown, gray, and

v.rio*. The besi taxonomic guidance for live animals is general body sjze'
structure, and we'ight.

Despite ear'ly taxonom'ic squabbling over the status of this spec'ies, it'is now

considered a true species beyond iuestion. Its place in the evolut'ionary
ladder of the fimifV Canjdae w'il'l probab'ly a'lways remain uncertain. There is
some evidence, however, that supports the thesis that the red wolf actua'l1y

represents the surviving line oi'primitive wolves that once ranged over.North
i;E.i;; a-mi'pion veiri'ugo (Nowal , ig72). Various cl imatic and competitive

lnins.t gradual]y iorced Ine species southward and eastward into the area

wher6 they were first encountered by Bartram (i791).



Life Hi story

In trying to tie together the bits and p'ieces of factual information
regarding the ecology, reproduction, and social structure of this species, it
becomes obvious that most information is based on the remnant animals found
in Louisiana and Texas, the experimenta'l release onto Bulls Island, South
Carolina, and from the captive breeding program. Hardly any reliable
jnformatjon is available on the species when it occurred in significant
numbers in the wild.

Unlike the gray wo1f, the red wolf js not so much a predator on big game

an jmals. Early accounts genera)'ly refer to smal ler animals being the mainstay
of their diet. The recent (1978) one-year release of a pair of red wolves onto
Bulls Island, South Carolina, confirmed this through an analys'is of red wolf
scats collected during the project. Marsh rabb'its, small rodents, squirrels,
muskrats and nutria, fish, insects, and plant materjal apparently are preferred
food species, with rabb'its and hares leading the list. An occasional deer or
domest'ic animal will be taken if the right opportunity presents itself. Such
livestock predatjon could be expected where chickens, sheep, goats, and
unattended calves are permitted to run free.

It is thought that red wolves travel in fami'ly groups, but the actual
relationship of wild adults to one another is not clear. If they reflect
characteristjcs of the gray wo1f, then mated red wolf pairs will stay
together as a basic family un'it. Translocated wolves, thought to be
naturally mated pa'irs due to the circumstances of the'ir capture, have stayed
together. Much of our knowledge concerning the social structure of the red
wolf can only be answered through a long-term, well documented reintroduction
effort.

Although the last remnant population of this species was situated jn coastal
prairie marshes of Louis'iana and Texas, many agree that this environment
probably does not typify preferred red wolf hab'itat. Some informat'ion exjsts
that the species usually was found in highest numbers in the once extensive
bottomland river forests and sv{amps of the Southeast. Heavy vegetative cover
does seem to be a needed component of their overall habitat requirements.
Radio telemetry studies of red wolves in their final range in Lou'isiana and

Texas jndicated that the heavy cover provided a'long bayous and in fallow
fjelds constituted the primary resting and denning areas for the animals.

Like the coyote and gray wolf, red wolves breed only once a year, e'ithe|in
February or March. The gestation period is 60 to 63 days, and pups are born
'in April or May. l,lhile some females are capable of breeding at nine months

of age, it is more common for them to breed in the'ir second season, which
occuis when they are about 21 months old. It is generally agreed that male

wolves are not sexually mature before at least their third breeding season

which occurs when they are about 33 months old. L'itter sizes in captivity
range from 2 to 8 pups, with an average of 4.6 per ljtter.



Speculation abounds that wolves breed free'ly with coyotes and dogs, with
resultinq offspring that exhibit innate cunning. In reaf ity, such
ociuriendei in'the-wjld are evidently quite raie with resu'lting offspring
that find it diffjcult to compete with wild wolves or coyotes. These hybrid
offspring also exhibit decreased fecundity. Mengel (1971) states that
everything points to the decjded probability that dog genes do not figure
significantiy into wild canids in North America. Those red wolves that
inierbred wilh coyotes in Louisiana and Texas were individual animals that
had lost mates, and with their population at an extreme 1ow, they s'imp1y

couldn't locate another wolf mate. Such hybrids never apparently figured in
the population dynamics of either the red wolf or coyote while the two

species,range coex'isted for thousands of years along a l'ine through central
Texas and 0kiahoma. The abundance of farm dogs jn wolf range jn M'innesota is
not known to have resulted in dog/gray wolf hybridization (Mech, personal
communicat'ion). Indeed, according-to Nowak (L97?), the wolves of Texas and

Lou j si ana reportedly took a tol I of domest'ic dogs.

The ,ome range of a red wolf is undoubtedly dependent upon the quality of the
habitat in w[ich it resides. Any discussion of hab'itat quality is of course
based on cover, pr€y ava'ilabifity, and terrain features. Telemetry studies of
ieO-woives in loilisiana and Texas-indicated that animals often traversed
areas larger than requjred for the purposes of securing food. _Shaw 

(1975)

reported ln average home range of L7 square miles for two female and five
maie animals jnvolved in a siudy of red wolf range'rn L972. Riley and

McBrjde (1972), by systematic tracking of three adult anjmals for over a

y.ur, estimated the trome range of a red wolf to be 25 to 50 square miles. In

i t.iemetry study in I974, recovery program biologists concluded that male

red wolves ranged over an area of about 45 square miles while the range of
females was somewhat sma1ler, averaging 25 to 30 square miles (Car1ey,1975).

Under wild conditions, red wolves were found to be predominantly nocturnal,
wjth highest periods of actjvity being from.8:00 p.m. to m.idnight (Car1ey,

igZS; Siaw,1975). Another perlod of activ'ity appears to be from about

3:00-a.m. until dawn. During winter months, red wolves tend to become more

di urnal.

REQUIREMENTS OF THE SPECIES

As is true with any species, the survival requirements of the red wolf are:

ifl uO.qrit. tooJ,-water, and cover; (D its gene pool must be.protected from
jifriioi; and (3)'it mrsi be allowei to exist without persecution by man. A

djscussion of each of these factors follows as they pertain to the red wolf'



Adequate Food, l.Jater, and Cover

In examining sites for a reintroduction attempt, surveys of the primary food
base of the red wolf is a critical requisite. Historical large and small
mammal surveys, annual commercial trapper catch and interviews, harvest
surveys and hunter interviews, on-site 'inspections that 'include track and
scat counts, cal'l surveys, and actual trapping of smal I mammal s on des'ignated
survey routes are all techniques that yield valuable informat'ion as to prey
composition and abundance. Abundance of game and small mammal trails as
observed on foot and from aerial surveys, as well as night lighting, also
complement these efforts. 0n1y by expending considerable t'ime on an area can
one develop the important "feel" for the actual prey base. Cover
requirements can be a more difficult determjnat'ion. The best available
information indicates that heavy vegetation is needed by the red wolf. How

much is enough probably will never be answered until an actual long-term
release is made. Based on known home range requirements, the establishment
of a lin,ited free-roam'ing red wolf population will require a minimum land
area ;f about 225 square miles (144,000 acres). The configuration of the
ar. , drainage and topographJ, djstrjbution and abundance of prey species,
and l'ikely travel routes that the animals will utilize will determine more
precisely the maximum population that any particular area can sustain. The
144,000-acre figure should be v'iewed as a planning guide only.

Gene Pool Protection

Since coyote-red wolf interbreed'ing became a factor in the denise of that last
remaining population of wild red wolves jn Louisiana and Texas, it is of great
importance that thjs factor be carefully weighed. Obvjously, a coyote-free
environment would be ideal for any reintroduction attempt. Canid experts
believe that once a red wo'lf population is reestablished, other wild canids
will honor or respect the home ranges established by respective family
groups. l,'lhen f ami ly groups are majntained, there is evjdence that gray
wolves wjll kjll intruding coyotes (Fuller et al.,19El). The same

response mechanjsm can be expected of the red wolf. Regarding feral and

hunting dogs, the problem ot potential interbreeding is of a much lower
magnitude, and fikely is not a factor. Packs of hunting dogs would simp'ly be

avoided by resjdent wolves. Because deer or'coon hunting is a seasonal
activjty and dogs are gathered up at the end of the hunt, the interact'ion of
red wolves and hunting dogs would be consjdered a very minimal possibility.

Coex'istence l.Ji th Man

The degree to which the red wolf can exist in the presence of man is almost
entirely dependerit on the attitude of the human population with'in and

adjacent to the selected study area. The red wolf is a highly secretive,
nocturnal animal and was seldom seen under wild conditions. The species
recently occurred in an area of Lou'isiana and Texas with a relatively high
human population and very few conflicts developed. The red wolf presents



litle direct threat to man, but will occasjonally prey on domestic animals.
Most of man's fears about wolves, especially red wo'lves, are.imag'ined. There
jie no recorded incidents of red-wolves attacking man; indeed, the animals in
ifre Ciptive breeding program are handled when needed for examination or
treatment with little if any aggressive behavior exhibited by the wolves.
potential release sites should not be excluded because of the presence of man

unless that presence poses a djrect threat to the surv'ival of the wolf. Many

landowners in the recent range of the red wolf expressed concern over the
fact that the anjmals would soon be gone from their lands.

ALLIGATOR RIVER NATIONAL !,IILDLIFE REFUGE

0n March 15, 1984, near'ly 120,000 acres of land in Dare and Tyrrell Countjes,
North Carolina, were donated by the Prudential Insurance Company to the
Federal government. These lands, now adm'inistered by the FliS as the
Alligatoi River Nat'ional l.J'ildlife Refuge, comprjse some of the finest wetland
ecoslotems found in the Mid-Atlant'ic Region of the United States. Major
nat,-al communities in the new refuge include vast expanses of non-rjverine
sv{amp forest, pocos'ins, and freshwater and salt marshes.

Mainland Dare County'is geographically a most unique land form. It is
bounded on the east, norih, and west by broad, extensive expanses of water
made up of Albermarie, Croitan, and Pamlico Sounds, and the Alfigator River.
The 6.5-mile southern boundary of the county'is connected to Hyde County.
The refuge is an isolated,.sparse'ly settled area with only two paved highways
providing a1l-weather vehicular access. S'ituated in the southern third of
ine retule is the 46,621-acre Dare County Bomb Range, a major.training
facility of the U.S. Navy and the U.S. Air Force. The U.S. Air Force

admjnislers the range. Recent agreements signed between the U.S. Air Force

ind the North Carolina Departmeni of Natural Resources and Community

Development have designated a substantial acreage of range buffer lands as

registered and protecied Natural Heritage Areas. About 23,000 acres of the

orig.inat prudential Insurance Company llnds were retained by the company'in

maiifand Dare County. About 5,00b acres of these lands have been cleared and

are now in row crop production (soybeans and corn), iust south of U'S'
iignway 04. There are three small communities on the mainland of Dare

Cointy. These are Manns Harbor, Stumpy Point, and East Lake' The total
nrrun-population of mainland Daie Counly'is sl'ightly more than 1,000 people,

;;rt oh whom live in Manns Harbor. The majority of the populace'is rooted in
the ways of the traditjonal waterman, with considerable commercial fishing
inO ovit.ring originating in these l6cal communities. Hunting and trapping
ir. uiso traiitioial wayi of l'ife and both are active'ly pursued- Elevations

on the mainland do not Lxceed 12 feet. Soils are generally organic with only

icattered pockets that are of mineral oligin. The vegetation of the refuge

ti typical of the remainder of the county and can be generalized as a vast,

Oiveise wetland iyp.. Much of the foresls of the refuge fa:.been explo'ited

in it. past, Today, expanses of bald cypress (Taxodium distichum), swamp



black oum (Nvssa aquatica). blackqum (Nyssa sylvatica), At'lantic
wh i te ieoarFcnamEiffipiri i ttryoi des ),-Ei?i--l o5l oTIy ti ne ( P i nus
taecja)typifytherefugea.longtneTTTTgatorRiver.
TntrS swamp forests grade gradually eastward into extensive areas of
pocosins that are best characterized by scattered pond pine (P. serotina)
and low evergreen shrubs over wet peatlands. Some commercial logging
contjnues, especially for the Atlantjc white cedar.

[.'lithin this complex wetland system'is found a diverse and unique fauna.
Black bear (Ursus americanus) are common throughout the refuge.
l,Jhite-tai led6 .@.* 

virqinianus) are present in moderate
numbers, and evidenTlflEti6rffininost p'opulation of endangered Amerjcan
a1 1 igators (Al I iqator mississippiensis) are also present on the refuge 'in

low numbers. The endangered red-cockaded woodpecker (P'icoides borealis)
occurs in remnant numbers in the southern portion of the refuge. Bobcats
(Lynx rufus floridanus) appear to be relatively common throughout the
refuge, as are raccoons (Procyon lotor), mink (Mustela vison), grdy
foxes (Urocyon cinereoarqenteus), and rjver otter (Lutra canadensis
I at ax i nir )l-Fsffioi f ree-roami n 9 domeffigo afQapr a

I@is found in the low shrub pocosins in the southern portfons of the
refuge and on the bombing range.

The marsh rabbit (Sylvilagus palustris) is common on all refuge lands but
is most abundant in areas adjacent to clearings, roads, and other open sites.
Gray squirre'ls (SctqfUl c{q1jne!!l!) were found to be surprisingly
abundant,especiiJ.illii'ffioftherefugedomjnatedbymaturepond
pine, where it obviously forages extensively on pine cones. Muskrat
(Ondatra zibethica) are abundant in ditches and canals and in the Roanoke
marshes, while beaver (Castor canadensis) are evidently present in low
numbers in the southern-itTTTonlilhiFefuge. The nutria (Myocastor
coypus) occurs in small numbers along the most northern reaches of the
refu ge.

Extensive small mammal surveys on mainland Dare County were conducted on

contract to the Fl'lS by the North Carol'ina Biological Survey (Potter, 1982).
This information was augmented by approximately 1,500 trap nights run by F}JS

and Biological Survey personnel in the nearly impenetrable Mashoes Pocosin
north of U.S. H'ighway 64 during the January to March period of 1985. The
results of these surveys 'indicate at least a moderate to high population of
small rodents represented by such species as the whjte-footed mouse
(Peromyscus leucopus), golden mouse (!. nuttalli), and the^
s6ffilffin-sFFew Qgrex longirostrisl.--TFproximatel-v 100 mi les of
canid surveys were undertakEn-ln 'anEfort to determ'ine the feral dog and

existing wild canjd population on the refuge. This particu1ar census, run
during ihe January to February period of 1985, involved the solicitation of
vocalizations by the use of an electronic police siren (McCarley,1978;
McCarley and Carley, L97il. This technique has been proven successful'in
determ'ining whether wild canid offspring are traveling with their parents,



tgg;,31, '?sz3i'illflllF 3lo'3ll iSll?"3)'i? 
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3?'Tf,]:.'!i'^9!ii'ilo' .u'.
ine aUience of coyotes, feral dogs, and other wild canids.

Master planning for future refuge operations ]s completed. A list of refuge

oUjectives has-been developed ai follows: (1) protection of the refuge's
;;;q;. wetland habitats, (D protection and management of endangered spec'ies,
(3)'management and protectjon of the refuge's black bear population,
iqi wateifowt conservation, (5) protection and management of all other
wi iOt ife categories, inc'luOing game and non-game species on the refuge,
(6) consumptiie use of the naiuial resources of the refuge (huntin9, fishing,
iripping, iirewood cutting, etc.), and (7) non-consumptive use of the refuge

a.ffiin6, friking, etc. ). 
*A 

series of f our publ ic meetings was held in the

ui.u'unj input ioticited on how the local populace views the new refuge, its
p.oposeO objectives, and future management. -several salient points surfaced
during these meetinis. One is that lhe local people are very much interested
in tnis refuge and 6ow it is to be operated. This was evidenced by the size
of turnouts and the jnput received ai each of the four meetings. Secondly,
the consensus seems obv'ious that the people of Dare County want to continue
trad1t1onal usages of the property as'much as poss'ib1e. 0n the other side of
the'issue, the irank expressions on the part of the public to abide with
eventual iefuge management decisions were most refresh'ing.

One of the uses presently being made of the refuge is !h9 trad]tional method

of hunting deer'by running pactis of dogs into inaccess'ible hab'itat and

iruining i..r trom tnis t[ick cover. Refuge master planning has incorporated
into thi preferred management alternative spec'ific areas of the refuge for.
Oog-deer hunting as weli as areas reserved for stjll hunting' It is thought

init Oog-deer hJnting would not be detrimental to the establishment of a red

wolf population on the refuge.

REINTRODUCTION PHILOSOPHY AND STRATEGY

It is generally assumed that reintroduction of a species simply requires the

releas6 of animals into a suitable new environment. However, reintroductions
ura rnor" cOmplicated than assumed in that there are numerous considerations
inat must be addressed prior to release. These concerns include subtle
ba'lances within the ecosystem, the nature and abilities of the animals, a

r.unt of determin'ing the impaits tf,at the reintroduced species.may have on

the env.ironment, pu6lic understanding and acceptance of the obiectives of the

frogru*, and 1ega1 and administrative responsibi'lities.

It has been determined that reestablishment in the wild is the only means by

which the red wolf can be preserved as a naturally occurring element of our

nitionat heritage. 
-in. i.'o wolf , which i s bi olog'ica11y extirpated f rom the

wjld, i s worthy of reintroduct'ion, and the know'ledge ano techniques required

to aicomplish such a task are now available'



Several strategies have been advanced regarding the reintroduction of the red
wolf. Qne calls for the use of islands a'long the Southeastern Coast of the
United States. Many of these'islands, with their typically small sjze, could
probably accommodate several pairs of wolves. Such an introduction was
proven feasib'le with the release of four timber wolves on Coronation Island
in southeastern Alaska in 1960 (Merriam, 1964). I'lhen strivjng for the
recovery of an endangered spec'ies, however, island populations fail to meet
several stringent needs. The most important is that the small size of these
islands fails to allow for the genetjc heterozygosity that the red wolf
desperately needs. To overcome this problem, offspring of animals would have
to be captured from one'island population and introduced jnto another to
reduce as much as possjble the problems with inbreeding. The use of islands
for introductions is therefore considered feasible only for short periods of
time to "acclimate" animals to the wild or to conduct special experiments or
studi es.

The other strategy, and the one considered most desirable, is to introduce
mated pairs jnto large, unconfined majnland sites that wlll allow the natural
laws of the ecosystem to control the wolf population. Such controls permit
the establishment of a social structure through natural selection. 0n'ly
through this selection process can a population truly become wjld and
self-sustaining and thus sat'isfy the obiectives of the recovery p1an.
Sc'ientifically, the established population would also provide the opportunity
to study a naturally occurring population of red wolves, thus affording an

opportun'ity to record much of the information about this species that was not
recorded in the past. Such information v{ould be essential in attempt'ing
other reintroduction efforts elsewhere. A populat'ion would be considered
establjshed when offspring born in the wild on the site are themselves
determi ned to be produc'ing of f spri ng.

The Alfigator River National l'lildlife Refuge possesses many unique
characteristics that make it a primary candidate for a red wolf
reintroduction attempt. Indeed, there may not be another area within the
historic range of the species that has the attributes of the Alligator River
Refuge. It and adjacent Department of Defense lands essentially comprise a

large peninsula and as such provides reduced access and would restrict the
movement of introduced red wolves. It is large enough for establishment of a

number of family groups which would aid in avoiding further inbreeding. It
has a substantial prey base that apparentiy sustains only 1in'ited predation
by b'lack bears, bobcats, grdY foxes, and great horned owls.

The reintroduced red wolves would have to become a part of their new

environment and be acceptable to the ongoing and long-term management

programs of the refuge. It is essent'ial that this condition be clearly
understood, for the ultimate recovery of the species depends on the
reestablishment of at least three self-sustaining populations within its
hjstoric range. If an initial reintroduct'ion is tempered by significant
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changes in other management objectives to accommodate the red wo1f, then

lit;e hope can be extended to other Federal land managing agencies that an

introduction onto their lands would not also di srupt their.Ploglgms: Il ls
the iincere belief of all the biologists who have worked wtth thls spec'les
that the red wolf will make it on its own, if only provided the chance to do

so.

Because of the uncertainties involved with the release of a predatory animal
into a wild envjronment, 'it must be understood that the first five years of
an introduction effort will be consjdered experimental. During this period,
key elements of the refuge ecosystem will be monitored as well as the wolves

themselves. if serjous confl'icts ariSe, the proiect must be subiect to
cessation and the animals removed.

In the 1978 one-year experimental release of red wolves onto Bulls Island of
the Cape Romain Natjonal l.lildlife Refuge, it was clearly demonstrated that
biologists were able to monitor the activities of the animals and recapture
tne wolves under varying circumstances (Car1ey, 1981). It was also
demonstrated that publii support for that proiect was obtajned by full
divulgence of the purpose, procedures, strengths, weaknesses, and progress of
the pioject. Public support for the experiment was paramount to its success.

In an effort to permit reintroductions of thjs type, Congress amended the
Endangered Species Act in 1982. This amendment now allows the release of
endanlered and threatened an'imals under the speci a'l designation of
;.*p.iimenta1," 'if such releases are deemed necessary for the continued well
be.ing of the ipec'ies. The "experimental " designation must f urther be def ined

as either ,,essenti al " or "non-essenti al," y,t'ith a speci al c'lause that al lows

in. individual animals to be treated as a threatened spec'ies. Furthermore'
red wolves released onto the Alfigator River National liildlife Refuge would

have to be treated as "experimentil" but w'ith the full protection of
iection 7 prov'ided so long as the animals or their offspring remain on the
..frg.. Any of the original animals or their offspring that-leave the refuge

and 6nter piivate lands during the initjal five-year phase of the project
would be captured by the FWS ind probably returned to the captive breeding
progrur. Animals t-hat leave the refuge 1o other lands, such as Department of

befinse lands, would be consjdered as a species proposed to,be listed for
iJrpor.t of Sectjon 7 of the Act. This means that other Federal land

management agencies would have to confer with the F[,JS on their activities
ifrat"might j6opard'ize the wolves, but the results of such conferences would

be strictly advisory to the other agency.

It i s proposed that, during the f ive-year experimenta'l phase of th'is proiect,
the sponsors of the reintroduction will exert every effort to.recapture 9!y
red wolves that leave the confines of the Alligator River National l'Jildlife
neiuge. If, after the five-year phase, the reintroduction effort has proven

succ;ssful, the animals will remajn as a threatened species and will be

cons'idered to be an integral component of the refuge ecosystem' The special
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rulemaking concerning designation of animals on other lands will continue in
effect on an indefinite basis.

PROJECT OPERATIONAL GUIDELINES AND PROCEDURES

In view of the complicated and controversial nature of this proposal, it is
essential that c'learly understood and mutually agreed upon operational
guidelines and procedures be established. These are as follows:

1. The FbiS sponsored four public meetings in the Dare County project
area to soljc'it pubfic input on the refuge master plan and the red
wolf proposal and consulted in detajl wjth the North Carolina
l.lildlife Resources Commjssjon (NCI.JRC). The red wolf reintroduction
proposal received overwhelmjng pub'lic support.

2. Individual wolves selected for experimental reestablishment on the
Alligator R'iver Nat'ional l.Jildlife Refuge, as well as al1 subsequent
offspring, wiII collect'ive1y be classified as an "experimental
populatjon" under the Endangered Species Act. Special regulations
which permit their management and integration with other State and
Federal programs were developed by the f i.JS in cooperation with al I
jnvolved agencies before being publjshed in the Federal
Reqister. -(A Federal Reqistei notjce on the expffiEffia1,
nonessential des'ignation of red wolves selected for reintroduction
was published as a final rule on November 19, 1986 (Vol. 51, No.
223, 41790-41796).

3. 0n November \2,1986, four pairs of wolves were transported to the
refuge, and are being accljmated in holding pens for 6 months, and
in May 1987, these animals wjll be released. If the releases are
successful,2 more pairs w'i11 be brought to the refuge jn November
1987, acclimated for 6 months, and released the following spring.

4. The red wolf will be considered as being established on the refuge
when offspring born in the wild to the originally reintroduced
wolves are themselves determined to be reproducing.

5. Should the original wolves or their offspring leave the refuge
during the five-year experimental phase, project personnel wi1'l be
permitted by the NCIJRC to attempt to capture the animals.

6. The project will be considered as an "experimental" project for a

five-year period, during which time the wolves will be close)y
monitored and studied and their status evaluated. At the end of the
five-year experimental phase of the proiect, the entire Alligator
River National l{ildlife Refuge reintroduction effort will be reviewed
by the FIJS and the NCIIRC and a decision made concerning the success of
the project and the desirability of continuing the program determined.
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Public opin'ion will be soljcited through a series of publ'ic meetings
sponsored by the FIJS.

INITIAL PREPARATIONS

Publ ic Information

Because the word "v{olf " attracts considerabl e publ i c 'interest and typ'ica1 1y

surfaces childhood impressions of these animals, it is absolutely imperative
that factual information be distributed. A previous attempt to reintroduce
the red wolf jn Kentucky and Tennessee failed in part because public
av{areness of the projecl v.,as very sketchy. Informing the publ ic in the Dare

County area of the true nature of the red wolf and the need for the
reestibl j shment project vJas considered to be paramount to the success of the
effort. Thjs must be done objectively and honestly and supported strictly by

experience and fact.

A Fl.ls information specialist is responsible for coordinating public
jnformatjon activities of the project. A methodology will be developed that
wjll optimize dissemination of jnformation to the publ'ic throughout the
initiai phases of the project, assist in actual dissemination, and direct
'inquiries from the pubiic to the proper authorities. The news media and

local outdoor writers will be encouraged to write art'icles about the project'
and local newscasters will be given advance notice of project activities.

Publ ic Meeti nqs

gnce the public jnformation program had been active for several months, the

Fg1S sponsored a series of four public meetings. One meet'ing was held in
adjacent Tyrrell County and three were held in Dare county.

The purpose of the meetings was to inform those attend'ing of the nature of
the proposed project and iecord comments expressed by the public. It is at

ih.rl meetjngi tiat every effort was expended to engender the support of the

inte.ested populace. It is consjdered 'imperative that the public support the

reintroducti on attemPt.

A most crucial stage was the final revjew of the proposal by.the FWS in
loncert with the rudWnC. Since pub'lic support was obvious, the chances for
the ultimate success of the proposal was greatly enhanced' Project
coordinators reviewed public'meetjng resuits to determine if any suggested

.nungut in the proposal could have been made. The final dec'ision to either
pro.eeO with the proposal or-abandon the effort was made by the Regional

birector of the fWS \n consultat'ion with the Director of the NCWRC.
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REESTABLISHMENT PLAN

0nce approval of the project was received, several strategies were initiated
simultan:ous'ly. These included (1) administrative efforts to fulfill the
conditions of the proposa'l itself, (2) acceleration of the public information
program, and (3) preparation of the reintroduction site.

Admi ni strati ve Efforts

The Fl'lS developed an environmental assessment and a specjal rulemak'ing
package for the relisting of those experimentally reintroduced animals and
the resulting population which included specific regulatjons permitt'ing
management of the wolves. An intra-Service Section 7 consultation under
Section 7 of the Act was conducted to ensure that the activity was not likely
to jeopardize the continued existence of the species. Endangered species and
necessary State permits were obtained. Fundjng needs for a project of this
size were forthcoming through a Congressjonal add-on of endangered species
moni es.

Public Information Program

The perjod of time from project approval to actually bringing mated pairs of
wolves to the refuge for acclimation and eventual release-atiracted a great
deal of interest by the news media, much of which was national and
international in scope. Similar jnterest can be expected after releases are
made, with a gradual tapering off after the initial three to five months.

Preparation of Reintroduction Site

Acclimation pens were constructed on the Alligator River National l.Jildlife
Refuge prior to the receipt of the first mated pairs of wolves, and project
personnel were trained jn the care and handling of the anjmals during the-
six-month acclimation period. In addition, a radio telemetry tracking system
was developed and personnel trajned'in jts utilization from mobile and fixed
ground stations, as well as its use when tracking from boats or aircraft.

Specific activit'ies to be followed in a red wolf reintroduction at Alligator
River Nat'ional l,l'ildl if e Refuge are now presented in detai l.

Prey and Predator Surveys

After approval of the project, surveys were initiated to determine the status
of selected key prey species and resident predator species on the refuge.
These pre-project surveys not only served to assist the refuge managerin
better determining "what's on th'is new refuger" but will serve in any
post-proiect analysis of impacts the red wolves are having on such species as
deer, marsh rabbits, bobcats, and foxes. Monitoring of selected prey and
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predator species will continue, probably through the fjve-year experimenta'l
phase of the project.

personnel needed to carry out the various project field activities on the
Alligator River Refuge project were effected via transfer of one FWS employee

and ihe hiring of one new employee. Four animal caretakers were hired as

temporary empToyees for the six-month period needed for acclimation. These

particulir workers feed and water the animals and provide around-the-clock
i..r.ity "on site" with the paired wolves. A daily 1og is q']so kept for each
pen sitL and its pa'ir of wolves. The red wolf project coordinator, located at
Ifre nsneville, North Carolina, FHS field office, is responsible for overall
project direciion and coordjnation. The refuge manager at Al]lSator River
ftatlonal l^lildlife Refuge provides daily direction to the two field biologists
in charge of routjne red wolf activjties.

It will be the Ft^lS Endangered Species Field Office project coordinator's
responsi b'i I i ty to see tnit at I necessary equ'ipment and suppl i es are avai i abl e'
tirai tne wolves are properly maintained during the acclimatjon period, that
required monitoring bt the ieleased wolves and the ecosystem are carried out,
and thut all jnvolied parties are kept informed. In addjtion, the proiect
coord'inator will control the access and jnvolvement of any parties desiring to
participate in the program. A local veterinarian has been contracted for
iervicei on an "as neeied" basis. He is responsible for providing genera'l

health care of the animals throughout the acclimation period and for the
potential care of injured animals retrjeved after releases are made.

Sel ecti on of l.lol ves and Accl imati on

51olves used for experimental reestablishment were selected from the certified
breeding stock of the F!,lS Red I'Jolf Recovery Program. Factors that were

consideied'in the selection of animals included age, health, genetics, breeding
histo.y, behav'ior, and physical traits representatjve of the species'

0n November 12,1986, four pairs of wolves were commercially air-freighted to-
nif.igh, North'Carolina, using shipping procedures established by the Red t'Jolf

C.piiie'greeOing Program. ThEse animais v{ere transferred by U.S. Coast Guard

heljcopter to t[e AlTigator River National l.Jildlife_Refuge. Each pair of
wolves'was released tfrit afternoon jnto its 50- by 50-foot acclimation pen

where the animals will rema'in until release in May 1987. Security of the
acclimation sites wiII be a FtlS respons'ibifity, and sites will be manned around

the clock by paid workers with two-way radio capab'ilitV.. Refuge personnel have

been g'iven Lmergency procedures to follow jn contacting-the project-
coordinato., coitrait'veterinarian, and designated NClr{RC and other Fl"lS

personnel.

The four acclimation pens are located jn 'isolated wooded areas. Each

50- x 50-foot pen wili provide adequate space for one pair of animals. The

p.nt are 8.5 feet high and have a 3-foot wide "ground vlire" buried 6 inches
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below the soil surface around the inside perimeter of the pen. The wolves v{ere
fjtted with temporary radio collars upon arrival at the refuge and prior to
their release into the acclimation pens. Th'is procedure will permit the
animals to get used to wearing the collars, wi1'l prov'ide experience for workers
in the utilization of radio telemetry equipment, and will make recovery of
escaped animals much s'impler.

0nce in their pens, access to the sites was restricted and human activity
kept to an absolute minimum. The wolves will be maintained according to
guideljnes provided by the Red t.'lo'lf Captive Breeding Program. Initjally they
were fed and watered each day, at which time their transmjtter signal was

checked to make sure it was working, their pens were examined for s'igns of
possible "digging out," and the animals were checked to make sure they were
actjve and healthy. Fecal samples are collected at intervals to check for
evidence of internal parasites. The animals were fed for the first several
months as they had been in the captive breeding program. In January, they
were jnitiated to the meat of prey species and eventually to unskjnned but
eviscerated carcasses of primary prey species found on the refuge. Thjs
procedure u{ill be increased monthly until the animals are subsist'ing wholly
on live and dead prey species.

Rel ease

Spring is selected as the best time for a release. It will have given the
wolves six months to adjust to their new environment. This was found to be a

critical element in the Bul.ls Island experiment in 1978. It also is the
period of the year when more young and less wary prey specimens are
avajlable. This in turn will provide the wolves greater opportunity to gain
experience in the capture of prey and improve hunting techniques as prey
become less avajlable and more wary.

Release Locations

It js felt that the release areas for indjvidual pairs should be widely
separated so as to avoid potential territorial conflicts during the early
part of the project. In addition, areas selected for release should be

accessible to radio tracking vehicles and yet not have excessive public
vehjcular traffic. Release sites 'include the dense pocosins north of U.S.
Highway 64, the general area between Manns Harbor and Stumpy Point known as

the Roanoke Marshes, and the area west of Millta1l Creek. Animals will be

released as pairs over a staggered period of five to six weeks. Specifig
release points for the additional two pairs a year later (spring of 1988)

will be selected on the basis of territorial information and other data
gathered from the first three pairs.

About a month prior to release, each animal will be fitted with a new 3-M

Corporation "capture" and transmitter collar. Actjvating the transmitters
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month prior to release will allow personnel sufficient t'ime to monitor the
units to ensure their rel iabi 1 ity.

At the oresent time it is anticipated that much of the early tracking of
iiteaseb animals will be done from a fixed-winged Fl,'lS or rental aircraft. The

density of the vegetation throughout much of majnland Dare County will hand'icap

signals generated from the collars worn by released wolves. After release,'it
is anticipated that animals will be tracked continually for the first several
weeks, or until the wolves have established predictable movement patterns.

After the mated pairs have established definite home ranges, radio monitoring
will be reduced to three times a week. To better understand the behavior of
these animals, and their possible impact on the area, it will be necessary to
moni tor them 'intensely f rom t'ime to time. Addi ti onal moni toring techniques
will be employed, such as the collection and examination of wolf scats.
Initially, in the interest of not disturbing scent markings that may

del'ineate the boundarjes of the wolves' neb/ territories, most of the scats
will be left in place and only grossly examined for prey content (Peters and

Mech,1975; Rothman and Mech,1979). Later, scats wjll be collected for
laboratory examinatjon of prey content and evidence of internal parasites.
By systematically co'llectjng scats throughout the year, personnel should be

aUte-to determine primary prey species that the wolves are utilizing on a

seasonal basis. Another type of observation on the animals will involve
solicitation and recording of their vocalizations (McCar1ey,1978; McCarley
and Car1ey,1979). Detaijs of this procedure have been noted earlier in this
proposal during systematic wild can'id and feral dog surveys of the refuge.
Because many wolves have distjnct voices and voice patterns, it is often
;;;aibte to- identify individual anima'ls in the wild util'izing this technique.

Recapture Techniques an

Equ'ipment and procedures for recapturing released red wolves will be

available throughout the project. Recapture techniques will include
radio-activated capture collars, tranquilizing darts, modif ied leg-hold
traps, and tranquilizer baits.

Whenever recapture of an animal appears warranted, to expedite the effort, a

f,eiicopter wiil most 1ike1y be brought in and the animal tranquilized.
However, all available capture techniques wi'11 be cons'idered in the f ight of
circumsiances and the objbctives of the specific recapture effort. Capture

i..[riqrJs-utilizing a fr6ticopter were applied in the 1976 and 1978 Bulls
iiianO red wolf projects and were proven to be highly reliable and feasib'le.
The dense vegetation of much of mainland Dare County would prove difficult
for this tec[njque, but the capability of the capture collar would elimjnate
these problems. Ii appears that in most instances, a helicopter would still
be employed in the retrieval of tranquilized red wolves.
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Subsequent Years' Activities

The results of first releases will be continuously evaluated and changes made
to the methodology as necessary. If the first year,s releases are
successful, two more pairs will be transported to the refuge in the fal1,
acclimated, and then released the next spring.

EFFECTS OF I.IOLF REESTAELISHMENT

The reestablishment of a population of an extinct-'in-the-wi1d species such as
the red wolf would attract sign'ificant national attention to Dare County, the
State of North Carolina, and the Fish and liildlife Service. This attention
would likely draw some members of the public to the area for vacat'ions and a
variety of outdoor recreational pursuits. It would also attract some who
simply want to be in an area with wild wolves as "neighbors." This
nonconsumptive use of a resource could become a major use of the refuge
through campifig, h'iking, and canoeing. These thoughts are based on reports
from Algonquin Provincjal Park, 0ntario, Canada, where the park's gray wolf
population attracts thousands of people each year who come expressly to hear
wolves howling (Kolenosky et a1.,1978). A successful reestablishment,
however, h,ould have greateFmFit than just publ ic appeal. Such a success
would be a major move in recovering a species that for al1 practica'l purposesjs nearly extinct. It would underscore the capability of Federal and State
agencies to work cooperatively under very djfficult circumstances for the
common good of a unjque critter that has been absent from eastern North
Carolina for over a century.

0n the negative sjde there will always exist the possjbility that an animal
may get off the refuge and raid a chjcken coop or ki11 a goat on private
I ands. If this should occur, special provi sions in the "experimental"
regulation will allow for the removal of offending red wo1ves.
Realistical'ly, thjs is not expected to be a problem.

Based on experiences with the Land Between the Lakes proposal in Kentucky and

Tennessee (Carley, et al., 1983), environmental groups may challenge the
issue of pubfic hunting on a refuge that is being used for an experimental
red wolf project, If successful, an injunction could close deer hunting for
a year. It is beljeved, however, that by enlisting the help of these various
groups early on after project approva'1, such potential conflicts can be

avojded. The experimental designation, as clearly stated by Congress in the
1982 Amendment to the Endangered Species Act, was designed to expressly avoid
such Section 7 conflicts.
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BU DGET

Due to the many variables that might be encountered, definjtive budget

estimates have not been fully develope4: Actions that would increase
;;iim;i;A Cosis of the proielt are: (1) the recapture of animals for
transmitter replacement, Q) the return of animals to the captive breed'ing
program, (3) the replacement of animals, and/or (4) temporary suspension of
the-project. Based on pre'liminary data, it is thought that the five-year
project-could be accompljshed with a budget of $135,000 per year. This will
cover all project costs, includ'ing equipment, travel, veterinary expenses'
aircraft, staff salaries, and other associated costs.

It should be stressed that the success of the project would lead to a reduct'ion
jn funding presently required for maintenance of the red wolves in captivity.
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